Interactions between Escherichia coli nucleoside-diphosphate kinase and DNA.
Nucleoside-diphosphate (NDP) kinase (NTP:nucleoside-diphosphate phosphotransferase) catalyzes the reversible transfer of gamma-phosphates from nucleoside triphosphates to nucleoside diphosphates through an invariant histidine residue. It has been reported that the high-energy phosphorylated enzyme intermediate exhibits a protein phosphotransferase activity toward the protein histidine kinases CheA and EnvZ, members of the two-component signal transduction systems in bacteria. Here we demonstrate that the apparent protein phosphotransferase activity of NDP kinase occurs only in the presence of ADP, which can mediate the phosphotransfer from the phospho-NDP kinase to the target enzymes in catalytic amounts (approximately 1 nm). These findings suggest that the protein kinase activity of NDP kinase is probably an artifact attributable to trace amounts of contaminating ADP. Additionally, we show that Escherichia coli NDP kinase, like its human homologue NM23-H2/PuF/NDP kinase B, can bind and cleave DNA. Previous in vivo functions of E. coli NDP kinase in the regulation of gene expression that have been attributed to a protein phosphotransferase activity can be explained in the context of NDP kinase-DNA interactions. The conservation of the DNA binding and DNA cleavage activities between human and bacterial NDP kinases argues strongly for the hypothesis that these activities play an essential role in NDP kinase function in vivo.